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Pheromone Communication for Real World Computing: 
Computer Simulation of Small Mobile Swarm Robots
Koji FUKUDA＊, Shin ITAMI＊, Ryuzaburo SUGINO＊ and Shuhei MIYAKE＊＊
Abstract: The emergence of swarm intelligence caused by ant’s pheromone communication has been an 
interesting research subject in biological, scientific and engineering fields. These type swarm intelligences 
are modeling and developing of its applications for engineering and educational field through the research 
of numerical simulation or swarm robot experiment. However, the many swarm robot systems have the 
problems in which the system can’t run more than one pheromone and have not the portability to transport. 
Therefore, we have proposed the new swarm robot system to make an easy handling for engineering or 
educational application. It has a special feature in which our system can use the multiple virtual pheromones 
and has the compact size and the well-structured devices for transporting package. In this paper, first, we 
show the characteristics and the structures of our developed numerical computation to design for building up 
the swarm robot system. Second, we try to make a numerical simulation of feeding behavior and find out the 
efficiency of robot size or unit ball for the food transport performance.
Keywords: Pheromone communication, Small mobile swarm robot, Autonomous action, Pheromone swarming 
algorithm, Real world computing
　 　
　＊阿南工業高等専門学校　創造技術工学科 2017年９月20日受付
Department of Creative Technology Engineering, National Institute of Technology, Anan College 2018年３月28日受理
＊＊東京情報大学　総合情報学部




村ら 2001）［9］, （Nakamichi and Arita 2006, 2009）［10］
［11］, （Bai et al. 2017）［12］。
近年、フェロモンコミュニケーションの原理を利
用した工学的応用に関する研究もおこなわれてい


































し、その有効性を確認している（藤澤ら 2009, 2011, 







































（Fourcassié et al. 2010）［2］。また、コンピュータ上
でこれらの仕組みを取り入れたシミュレーションに
よって群知能行動の評価を行っている研究が見られ
る（Kurumatani 1995）［6］, （Nakamura and Kurumatani 
1998）［7］, （中村・車谷 1999）［8］。さらに、進化的
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